Integrated amounts of deposition of Sr-90 and Cs-137 through the end of July 1963 are respectively 45.2 mc/km2 and 125.4 mc/km2 taking the radioactive decay into consideration.
The residence time of nuclear debris in the stratosphere was newly calculated and the residence time of one year was given as its minimum value. Comparisons were made between the calculated values of Sr-90 from total beta counting data and the observed values by radiochemical analysis.
The results showed good agreement during the period from November 1961 to May 1962. The analysis was done with respect to the relation between meteorological conditions and fallout rate and the increase of fallout was observed when the trough at 500mb existed above the observation site. The analytical data of radio-nuclides in rain water collected on 26-27 October 1961 and radio-iodine data in the air of Tokyo from September to December 1961 are listed. Table 1 and Fig. 1 show the monthly rate of deposition of fallout of Cs-137 and Sr-90 in Tokyo and the integrated amounts since April 1957 through the end of July 1963. Taking the radioactive decay of both nuclides into consideration the total cumulative amounts are calculated to be 125.4 mc/km2 and 45.2 mc/km2 respectively for Cs-137 and Sr-90. As already discussed in detail in the previous paper by the present authors (MIYAKE, SARUHASHI, KATSURAGI and KANAZAWA, 1962 ) the socalled spring peak was clearly observed every year since 1959. As tests were resumed after a three-year moratorium in the beginning of September 1961, it may be of interest to compare the monthly rate of fallout as well as the total deposition during two particular periods, from November 1958 when the nuclear tests were stopped, to August 1959, and from the beginning of November 1961 to the end of August 1962. In Table 2 are given the total beta activity of fallout (reduced value to that one year after explosion) , deposition of Sr-90 and rainfall amount in every month in the two periods above mentioned.
Evaluation of 1961 explosions
According to the 2nd UNSCEAR Report (1962) the estimated size of the total explosion was 85 MT during the years from 1957 to 1958, in which the fission energy was regarded to be about 40 MT. It was estimated in the same report that the total explosion in 1961 was about 120 MT in which the fission energy was probably within the range of 10 to 25 MT.
The total deposition of Sr-90 during the period from January 1958 to the end of August 1961 was 16.6 mc/km2, for which the explosion of about 80 MT (4 MC Sr-90 equivalent) was responsible. This leads to the figure for the deposition of 0.2 mc Sr-90/km2 per megaton explosion.
On the other hand, since the total deposition of Sr-90 during the period from September 1961 to September 1962 was 6.9 mc/km2 and the anticipated fallout due to the Russian test conducted in 1961 will be 2-3 Inc/km', 0.07 to 0.08 mc/km2 per megaton explosion is obtained assuming that explosions totaling 120 MT took place in the fall of 1961. From this the ratio of fission to fusion of the 1961 tests would be about 1: 5 and the total release of Sr-90 was about 2 MC (20 MT fission equivalent) assuming the fifty-fifty ratio of fission and fusion in explosions prior to the fall of 1958. The most remarkable increase in deposition ever seen was observed in the first half of 1963 which was due to the explosions in 1962. Evaluation of 1962 explosions will be done at later date.
Calculation of residence time of nuclear debris in the stratosphere
In one of the previous papers, the present authors (MIYAKE, SARUHASHI, KATSURAGI and KANAZAWA, 1961) gave the value of 1.3 to 2.3 years as the mean residence time (7) of nuclear debris which was based on the data of Sr-90 fallout during the period from November 1958 to November 1960. Recently P. K. KURODA (1962) gave the smaller value of 0.7 year to the stratospheric mean residence time. The present authors recalculated the residence time using the additional data from November 1958 to August 1961. In carrying out the calculation the following equation was introduced,
(1)S=Soe-(c'+x)e, in which Sc, and S are the amount of Sr-90 in the stratosphere expressed in mc/km2 respectively at the time t=0 and t=t.
a is 1/r and the rate of removal of Sr-90 from the stratosphere in a year and A is the decay constant of Sr-90. The amount of deposition of the ground S' during the time interval t, will be expressed as follows :
(2)S'=S0-S=S0(1-e-("+100.
However, as the rate of deposition greatly depends on the rainfall amount, S' is replaced by the amount of Sr-90 in the rain-bearing air column C, which is calculated by the next equation (MIYAKE, SARUHASHI and KATSURAGI, 1959) . in which, P is the monthly amount of rainfall (mm), p and k are constants, respectively 2 and 0.06.
As shown in Fig. 2 , the agreement between calculated and observed values is best when the value of a =1. 0 is chosen. This means that the mean residence time r of Sr-90 in the stratosphere is close to 1.0 year. This value of stratospheric residence time may be, however, the minimum value, because there is the possible dilution of Sr-90 in the stratosphere not only due to settling but horizontal mixing of the air between the northern and the southern hemisphere.
Comparison between calculated and analytical values of Sr-90
Owing to the cessation of tests for 3 years, the fallout activity during the period from November 1961 to May 1962 was not influenced much by the older nuclear debris.
Therefore, the monthly amount of Sr-90 fallout due to Russian tests in the fall of 1961 can be calculated using the total beta activity under the assumption that the contribution of beta ray from Sr-90 is 1.9% of the total beta activity of fission products one year after the explosion (HUNTER and BALLOU, 1951) . The results of comparison are given in Table 3 . As seen there, agreements between calculated and analytical values are good for the period from November 1961 to May 1962. Since June 1962, however, calculated values exceeded observed values owing to the arrival of younger radioactive debris caused by the Pacific and Russian tests. This suggests the possibility of the rapid assessment of Sr-90 deposition by using total beta counting data when the activity is not disturbed by the large amount of younger fission products.
The relation between meteorological conditions and fallout rate
As previously discussed by the present authors (MIYAKE, SARUHASHI, KATSURAGI and KANAZAWA, 1960, 1962) , specific activity of fallout in rain water is greater when there is a trough at 500 mb level above the observation site. In the period from March to June 1962, the relation was examined between the air-borne activity (calculated from rain data by using Eq. (3) and the meteorological conditions of the upper atmosphere.
The results are shown in Table 4 together with the calculated values for March to June 1959. As shown in Table 4 , when there was a trough at 500 mb level, the air-borne activity increased to 2.5 to 3 times that observed when there was no trough above. nium hydroxide was added to the solution in order to obtain hydroxide precipitate which was dissolved again with hydrochloric acid and the solution (2f, hydrochloric acid) was passed through cation exchange resin. Ruthenium, rhodium and tellurium were determined in the effluent. Zirconium, niobium and neptunium were subsequently eluted out with 0.05 M oxalic acid solution followed by the elution of uranium and thorium with 0.5 M oxalic acid. After that, the exchange resin was converted into ammonium form and the rare earths were isolated with 0.1 M EDTA solution.
As to alkali earth elements, calcium and barium were separated respectively with the fuming nitric acid and the chromate precipitate.
With respect to radioiodine, 1 liter of rain water was taken separately and iodine was coprecipitated with silver chloride and counted.
The result of analysis is given in Table 5 .
In Table 6 , radio-iodine content in the air of Tokyo during the period from September to December, 1961 is given. 
